Modulation of trehalase activity in two insect cell lines by virus infection and trehalose.
Trehalase (EC 3.2.1.28), an important glycosidase involved in regulating trehalose levels and metabolic energy in insects, was measured in cell lines from fall army worm, Spodoptera frugiperda and salt marsh caterpillar, Estigmene acrea, treated with either glucose or trehalose in the presence or absence of Tipula Iridescent Virus (TIV), a cytoplasmic deoxyribovirus. In medium containing 15-35 mM trehalose, both of these cells increased their trehalase activities by 4.5 to 8x the basal levels from cells in glucose medium. Trehalase activity was rapidly reduced after cells were exposed to TIV. Maximum loss in activity (70-90%), occurring about the same time as peak viral DNA synthesis, was significantly delayed when cells were pre-incubated with 30 mM trehalose. These experiments demonstrate the potential utility of trehalase as a marker for monitoring stresses induced by viral infection and changes in nutrition.